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[msm 1 ] 

-A^jt5'-Giii-GACGATCGTC-Gn-3"Xli5'-Giii-CACGATCGTG-Gn-3" . mJkUnlt^ti^' 

tin^Llz 1 9 comm-Z'Sh *) . ^ LTm+ n = lOT^^ ) ti. TKJS^Se^'J : 

GGACGATCGTCCGGGGGGGG (le^iJS^ : 1 ) 
GGGACGATCGTCGGGGGGGG (le^iJS^ : 2 ) 
GGGGACGATCGTCGGGGGGG (le^iJS^ : 3 ) 
GGGGGGGACGATCGTCGGGG (K^ija^ : 4 ) 
GGGGGGGGACGATCGTCGGG (Se^Ug-^ : 5 ) 
GGGGGGGGGACGATCGTCGG (gfi^US-^ : 6 ) 
GGGGGGGGGGACGATCGTCG (ie^Ufi-^ : 7 ) 
GGGGGGGGGCACGATCGTGG (ffi^iJS^: 8) 

[if 5j<Jl 2 ] 

GGGGGGGGGGACGATCGTCG (K^iJS^ : 7) ^ . If ?l< Jl 1 ic L ^ S l^ij =f 

im^m 4 ] 

[If ?I<JI 6 ] 

mi^m 1 xti 2 tciet^co. le^us^ 7 <^ummnh-hm^^m.Mw.t ^) ^ v ir^ \i 

[I»5|^JI7] 



[ 0 0 0 1 ] 

:*:%BHij:. tiE:*c/)CpG Mht^^n-t ^ ^ > 9 - y ^ u y-r )i y T (IFN-a) 1^ J; ») 

[ 0 0 0 2 ] 

v^>^v^^ h ^> • ^ ^ L :t ^ \' (5 ' -CpG-3 ' ) ^#tf iff ^<?>i^*Se^iJ (CpG D 

NA) liToll-Like Receptor 9 (TLR9) IzUm^ tiXm$im^<^^^^<^y^'\i.itL . Thl^fe 

^Jx^'^mW-'t ^ . Z (^m^^cDf^ALlt . Tokunaga/Yaniamoto'^ ic J; § . BCGc?^ DNAiS 5> I 

m-( y 9 - y 3,u> ( iFN) <^m^t^fi\z^ -yxmm ^ ii^umm<^^^'\±it^m~^ l . 

J^Hi^^S^^F-t i: <?^^D (Tokunaga T. . et al. J. Natl. Cancer. I n s t . / 2 : 9 5 5-6 2 ( 1 9 8 
4) ) \z^^^-t^. 
[ 0 0 0 3 ] 

— jg<^m^lz:is\^X^hlt. y^'\i<^3h^mn t L TUHMDNAlc tiim^S<7>^vwN' > h 
a-AMCpG DNA^fBj/^Lfc (Yaraanioto S. , et al. J. Imniun o 1 . 1 4 8 : 4 0 7 2 - 6 ( 1 9 9 2 ) ) . ^ 
cn^\^ < ^■h-'^ r>i- y'-b^^y^^ h imBizti-f ^±mMMk ^^t^ t > ^ -b > 7. dNA 

\z X ^ ^mmm^'iit^^^ ii. # > ^ ^MbcpG^ir L ^ (r)m^izm^(r)umf]^mm.^ nrz 5 

* -PuPuCpGPyPy-3 • XBIfflSavl^ttfLt ^ - 7 i: LTKrieg'b (Krieg AM. , et a I. Na 

ture. 3 7 4 : 5 4 6 - 9 ( 1 9 9 5 ) ) ic J; ►) «^ ^ tifco CpG DNAlc li fliltc t ^ - 

:;^!3iJ^ti-5 (Verthelyi D. . et al. Trends Immune 1 . 2 4 : 5 1 9 - 2 2 ( 2 0 0 3 ) ) o 
[ 0 0 0 4 ] 

xNKIfflfla^i^^'lifb-t ^J^Sie^U Icov^t : Tokunaga/Yamamoto<?^ ^ 'i - y° It . 
i^fUlzmz/i^f^Lfzo 30M:^^S5 • -ACCGATNNNNNNGCCGGTGACGGCACCACG-3 ' (Ntifflffl®^ 

icov^T^t^ML^c,^:^. m^'\i.<^rLmizit}\com^f}H\,(,^^^. firm<^iMmLrzim. 

miz^</)-^m^&^i}^m^-^X ') y u-uM'^'k^^'t Z tt^m^t^^fz (Vamamoto S 
. , et al. J. Immunol. 1 4 8 : 4 0 7 2 - 6 ( 1 9 9 2 ) ) « 
[ 0 0 0 5 ] 

Kr i eg ti ^ ^ x B *H 33 vl^ 'ft fb t ^-y PuPuCpGPyPy (^Tf ic GACGTT;6^-'5ii tl) \z t NKv^'ft /Lil 
i"? m ii' 3h ^ m f}^ h . NKIfflfla<7)v$'ftfblc t ^ TS^=5rE^iJtt# > ^^bfbCpGT'#> . iXlciff 
^coJ^****S-^^.S Z t i)^'$L^^X'3h^ t ^ - 7 y K n - AiC^lJ t 

li'&v^ i: (Krieg AM. , et al. N a t u r e. 3 7 4 : 5 4 6 - 9 ( 1 9 9 5 ) ; B a 11 a s ZK. , et al. J. 1 

mmunol. 157 ; 1 8 4 0 - 5 ( 1 9 9 6) ) , Boggs li . CpGi-* ^ U ^ K It'Z^^X^h^t^^fifzi'fX' 

'iitm^mmr^nBhH^>(: Mh^umm'i^'\i.itkm.m-t ^ tm^tx^^^ (Boggs rl.- et a 

1. Antisense & Nucleic Acid Drug D e v e 1 o pme n 1 7 : 4 6 1 - 7 1 ( 1 9 9 7 ) ) „ 15IJ ti\ CpG DNA^ 

^ :i- - >iit-t ^ t um m vi^'ft fbft ffl a M II i- ^ o 

[ 0 0 0 6 ] 

^fz. vl^'ttt ^- 7 coCpG^ > ^ ^^ fb-t-g. i: NKv^'ftlifiT-t -5 o /ii^L. t^-7<;>J^ 
SE^lJ tc J; o T ^±CpG^ > ^ ^Mb L T /ctlT v-^ § C i: ^ -5. » C<^Jta. CpG D 

'I4/Liiftffl<^^ -5 CpG DNAli. ^ <7> t ^ - 7 'j > K a - ^ P u P u C p GP y P y FI/^ ^ tl -f 

. ^ 'ii\ic\)(,^^'L^iz^ ^9\^m\z!ii^m<^ummm^mLx e ii^T-iiii^^ tix .5 z 
is commmmiz ^ -^xmm^fi^m)XM'^\z ^ -^xm^^ t^^^n^. 

[ 0 0 0 7 ] 



Zt-^^LTz (Yamaraoto S. , et al. J. Immuno 1 . 1 4 8 : 4 0 7 2- 6 ( 1 9 9 2) ) » Klinraan'?>tt. Cp 

l-ntKi^-X-m.^^ fi^ Z t^m^ LX\^ ^ (Klinman DM., et al. Proc Natl. Acad. Sc 
i. USA. 9 3:2 8 7 9-83 (1996) ) « Halpern'^tt. ^HSDNA^CpG Mkt' S^itX ^ y t - i^' ^ 

Zt^^Lfz (Halpern MD. , et al. Cellular 1 niniuno 1 . 1 6 7 : 7 2 - 8 ( 1 9 9 6 ) ) o 
[ 0 0 0 8] 

Ballas'bli. NKIfflfla li 1 L-1 2 . lFN-a/|9. ;^2/TNF-a <?>?¥&TT-CpG DNAlc jx Jt^ L T NK 

. ummit\i-\2x'i^'\±it^ fi^ t mmdnhiztt't ^)xft'\±^mmL-z iFN-r m^tj^m^M^ 

fl^ tm^ ^ (BaUas ZK. . et al. J . I ramu n o 1 . 1 5 7 : 1 8 4 0 -5 ( 1 9 9 6 ) ) o Zilh^'ft^ 

^^*). vl^ttfl:^ tiTv^^rv-^-^^ 7xNK*fflljattCpG MMz Jx^X B . CpG DNA$iJi(^I| 

^ xny -r-iy ic t±3 5t5-t § ^ ^ h ^ ^ > ^fiJ^^Stt S t vl^'l^fb^ fi . CpG DNAjxlt^'l4 

[ 0 0 0 9 ] 

CpG DNAlc J: ^ t h NK0lja<7)>$'|4ft: : CpG DNA<^ ffl li v ^ x ^^^.T li S-I^ ic 3Eti 
^ t h </):^<Tttffit L TjxIt^'tt^MB; vv, L;b^L. BCG DNA<?>?S± ^S/hft'l^t/Lfii^'iatt 
ti 1 9 8 0 ^fi:lc^5^ ^ tlTfc ^ . in vivo 7kU\:\ v i t r o -f tl </) ^dc T ^ NKvl^'l4 ^b-^rCii 

t h*ffiinL^+f.I$ (PBMC) a. CpG DNAfiJ-^tc J: o T IFN-a ^ lL-12 , lL-18 
^^^L. lL-12*iJ-®^/hLT IFN-y ti^ (Bohle B. . et al. Eur. J. Immu 

nol. 29 : 23 4 4 - 5 3 ( 1 9 9 9 ) ) o Ztth <7^^^^\t . N v^T t ^ ^ i: laj+llc. mV^mU^ 
^.n/^ ^ a 7 T - i^* )b«CpG DNAlc J: ^ NKIfflfla<?> fblc )b-i?-*5oTv^^Ci:^^i^LT 

-5) „ 

[0010] 

Ihotbtt. t h l|itf.I|c^BCG DNATWK LT t IL-12<^^^fe*^-S-I^lci^ii$ tl'^rv'^ C i: 

■^j. thTticpG mkcr)ffmmm^'i^']^mni^^^^ y-^tm-^x^xv^^hM'^Lrz. 

. -^-t^ xicfcv^Tvl^'ttjb'iB^ hi^^^ tiTv^ SPuPuCpGPyPyMCpG DNA<?5 7 . Blfflfla^vl^ 
ttfb-t -€.# 1 6 4 3 (gagaacgctcgaccttcgat) . 1 FN- y ^ M^Ji" ^ # 1 6 1 8 ( t c c a t g a c g 1 1 c c t g a t 
get) . NKIfflSa^i^teft-t-g. T> ^-b> 7sDNA# 1 7 5 8 ( tctcccagcgtgcgccat) . JkU V im 

fla^v$'i4fb-t §#2105 ( ttgcttccatcttcctcgtc) \z-o\-^x \ n- r M±^^m\zumm<^'it 

'\^it^m^^rzt^. v^-f ti<?^K^iJ t5W«iL/it h NK (CD56 + ) Iffl fl^ ^ 'l± f C f -2. 3 i: >fc 
[0011] 

^ ZT-BCGMa^^i- cDNAc7> 7 iff 6 M:RCpG^n" V > H n - a (NNNNN 

N) ^#t?30M:RDNA ( Iho S. , et al. J. Immunol. 1 6 3 : 3 6 4 2 - 5 2 ( 1 9 9 9 )). accgatNNNNNN 

g c c g g t g a c g g c a c c a c g . 1 0 ft tc o v-^ T 1^ W L ^ Z ^ . ^ <7) 7 7 ft ic 1 F N- y Mip '14 ^ lf> 
a6/io )^lc . t h NKIffl '14 fblc^ 5/1 T ^'V-^ V ^ 7xBlfflflav$'l4fbt ^ - 7 aacgc t i: a acg t 
c^. t: h NK^fla^v^'l^fb L /iCpG DNA<^^f ^K^O ic If A L T . a c c g a tiii^iiLlg c c g g t g a c g g c 
a c c a c g i: a c c g a t a a c k t c g c c g g t g a c g g c a c c a c g ( T > y — 7 > T ^ IS Jf A ) a" fiK L 
i^ULtzh^. '^'W.XtU^htL'^jih- ^ tzo Z<DZhh-h. CpG DNA)!?*NK«H)ia ic ^ tl S ic 
CpG DNA<7)v$'l4t ^- 7 > H n- t S'£^^ib*^fc§ #;^.^Co 

[0012] 

L L . lB]-@e^iJ \z fcv^T ^ IFN-y j^^M*^- K - T^X^%1] L . SilK^U \z ^ fi A^** 
cfe o <7) T . 7$ '14 <7) II V ^ a c c g a t r g a t r. g g c c g g t g a c g g c a c c a c g ic o T . t > ^ — 7 > <7) ^ \° 

> K n -i^g5CGATCG<7^MPJlc^ tl^-ni2ii<^G^f^^n L (gl2CGA) mPS\^rz. G^ft/jn 
L/iiMia. # 'ntJlffl))amfn'|4;!jt^v^ 7 ;cDNA<^S)X^f il^^Sfb^ i±-5 ij-'bT'^l^-So 
Jf.iffc'). Gft^nic J: 0 CGATCG<?> IFN-y M4iv$'l4li_h^ L ^ ic ^^vn$ '14^ -S 
^IJ^5^a6T^^rt L /i: i: C § . g 1 2CGAc75 -i > K n - 1 OJ^* jxa#:ft L . MMc^^ 



il^'illz lOMc^G^N-^n L fz^;^3 0Mco g l OGACGA ( GGCGGGGGGGGACGATCGTCGGGGGGGGCG) IZ 
[0013] 

GlOGACGAtt 1H9¥^I^«^$ tlTv^f- t h NK^afla vl^tt fbSC^U <^ >^ ib^T S t V$ '14 ^ 

GlOGACGAlc J; § IFN-r ^l^ipti. J/tlFN-a l/L#'5r ^' T^NKIffl fiS tfe * ^ h t!? > ^ 4^ 
fn LT 4;Vfl^ L ^^v-^<^T. t h NKIfflHaiiCpG DNAlc jxlt^-t § ft^tl ^ « x. T § ^ % x. tl 
-So GlOGACGAlc J; ^^^fe^tl/i IFN-r tt^-h -f>jxl^;icJ; ^ NKv^tt ^ rCil L . CD6 9 
. HLA-ABC<7>^m^Mi?i- -So 
[0014] 

vl^ttfbi^ h NKIffl)ia<?^CpG DNAixltv'tt : vl^ttfb^ ti/i:NKIfflflatt. vl^ttfb ^ tiT ^ NKIE 

flSlctb-^TCpG DNAix/t^ttft^i^v'^ (Iho S. , et al. J. Irainun o 1 . 1 6 3 : 3 6 4 2 - 5 2 ( 1 9 99) ) » 3 
tltt. #$iJ®NK*H3a-eiiCpG DNAU 5'--eifc^TLR9<^%3E)b^-||v^3 i: ^-gCLTv-^^ 

(KrugA., et al. J. Iiiiiiiuno I. 3 1 : 2 1 5 4 - 6 3 ( 2 0 0 1 ) ) » L L . NKIffl)ja<^7^ tefblc J; ^ TLR9 
)b*HSii $ n-g> i: 7 ffi^ti '5r < . vl^'tt fblc J; o T C p G DNAix /tit "t ^ > ^ - X A 
^H^T'^lb^o Sfc. IL-2Tvl^'ttft:L /i:NKIfflfla^i^^^^" > H a - aMCpG DNAIC t jXlt^-t-S 

(Iho S. , et al. J. I mmuno 1 . 1 6 3 : 3 6 4 2 - 5 2 ( 1 9 9 9 ) ) <7)T-. CpG DNA<7) SC^O MlR'tt W L T 

[0015] 

t h NKIfflUa i: ^ ^ XNKlHHa<?>CDG D N A /x '14 <^ a : t: h NK0 US li )I^'I4 fb ^ tl T 4^ < i: 
tCpG DNAlcixlt^-t-g. i?*. 7sNKIfflflativl&'l4ft:$ ti=5rlttiti~CpG DNAlc /xlt^ L ^Sr o 3 
jxPC'l4<7)Sv^tcov^Tli J: < :b*^oTv^'&vn B a I I a s li . 5 ' - i: 3 ' -<?:> Mi'J G<?> IS "9 ai 
L@£^iJ^*-t -5 CpG^^° > K a - A (Ballas ZK. , et al. J . Immuno 1 . 1 5 7 : 1 8 4 0 - 5 ( 1 9 9 6 ) ) 

ov^T^^ ft L IffefbLfc^^ XNKIfflfla^ t h NK«H)ia<7) -f ^ VlI'lifbT- # 'Sr i?- o 

0 Krug'^<7>#2216 (Krug A., et al. J . I mmu n o 1 . 3 1 : 2 1 5 4 - 6 3 ( 2 0 0 1 ) ) li . GACGATCGTC^^ 

h NK^ffl!ja^)$'l4fbL 'Srv'^o a ❖ <^ g 1 0 GACGA i: B a 11 a s/Kr u g C p G DNA<:^^vMi 

[0016] 

DNA<7> ^ ^^ fbaDNaseg;jA'l4^^a6§ DNA^S^Mfi i: <?> ffl S ffl ib* II i6 ti § 

a6^fe^$ijmv$'l4<?>{&T^t9 < o t^oT. ^ ^Miifl5**NKIffl3a<7>CpG /xlt^'tt^ T ^ H±T 
-So * G^^I^SK^U ic t -o^flifijMGpG^^" 'i > H a - AT' t gggggg 

g g g g g g a a c g 1 1 g g g g g g g g g g g g<7) Jc 7 ic >I5-'I4<50 2t <7) ^^'ife ^ (Iho S. , et a I. J. Immunol. 

1 6 3:3 6 4 2 - 5 2 ( 1 9 9 9 )) „ 'J > H a - a ^S^O E^iJ ^ $ t =5r i: ^ ;c tl -5. <, ^ 

fcv^T ^ CpG DNAlcWi--5 Jxlt^'tt**. t h • ^ > > - • ^T-^'^-S C o fz 

mt^^. mfcT'liCpG DNAJxlt^'l4lciiiftM)b»*>'g, i:co=i>-b>-^t Xjb'^'^jtlTv^^ (Hartra 

annG., et al. J. Immuno 1. 1 6 4 : 1 6 1 7 - 2 4 ( 2 0 0 0 ) ) » 5 ic CpG DNAiC^iJ ic lj:0«aiif^'l4 

3 i: tB)^ib)bMc^oT§Tv^-S (Vertheiyi D. , et al. Trends Immuno 1. 2 4 : 5 1 9 - 2 2 ( 
2003) ) „ 

[00 1 7 ] 

CpG MkcommiHM') tllinz X : ^ficoSf^T-. CpG DNAliTLR9^7> ^> 

K T- -g. C i: ib* BH i?- ic ^ ti /i: (Herami H. , e t al. N a t u r e 4 0 8 : 7 4 0 - 5 ( 2 0 0 0 ) ) o ^M.}^M 

'^miz ^mmx'it. cpg DNA<?:)iBfla)i-^<^*s^fe ^ umminm ^ 3A;z.^cge^lJifta't4^i^ 

v^;b^\ CpG MMt:^y\^'/-Ulzll^<)tmzmi±-t^Ztt)^mdbhtiX^-^^, |z£ o T . CpG 
DNAti:x> K h - x ic Jc fffl^SfclX ^ jA t tl . :x > K V'^ - A 11 ic ft "t -5 TLR 9 ic J= 

UM^ ti^ t % X. htiX^^ ^ , CpG DNAi?^'4ii^v$'l4^^-tlc K V'- AT'M'^ ^?^<^ 

(ffP^Stt -2. C t **'£^WT'*>^o CpG DNAib'IfflflaicifX ^ jA ttiTTLR9lc|f>li^ ti-Sii®. 

J; ^TLR9TrL<?5^ r-^ ;b fe^tciiiti(^T<?>^lB]fP^jb*'£^^T'^lr> ^ i: % ;i tl T "9 . 



[0018] 

CdG DNA^O r-^ feft : CpG DNAi7)|fflUartlX ^ jA^ttCpG^iff ^l^lcff ^tl^ TLR9 

mit^ h ^mtX'lt^lzmm^mWmmnmV^mm (plasmacytoid dendritic cellsiPD 
C) T^loS (Hornung V., et al. J . 1 raniu n o 1 . 1 6 8 : 4 5 3 1 - 7 ( 2 0 0 2 ) ) » CpG DNAfiJ ® B0 flS ic 

raiifi-fe^ <^o$E^;b^~/L]i-t ^ (Hartraann G. , et al. J. Iinniuno 1 . 1 6 4 : 9 4 4 - 5 2 ( 2 0 0 0 ) ) o 
[00 1 9 ] 

PDCTli. CpG DNAa:3i> H^t-f h - >- ^iz ^ XM*) ii^^ti^ Z t \z ^ *) lllUzUm^ 
ti. p38 MAPK<7>>l&'l4<b% t "bf o ^v^TSTAT 1 ij» V tl. STAT2. IRF-St^lCiS 

GF3^ff^^-t^c C tlic J: o T iRF-7aIfeT<^K^ib»rL3i L . ^ tlfclRF-7)!)*IFN-a M 

\^ ^< V ^ LX ]M-SlMm^^mm-t ^ Z tlz ^ ^ ±m<7y\H-a t)'m±^ ii^ dakauji R. 
, et al. J. Leulcoc. Biol. 7 2: 1 0 1 1 - 1 0 1 9 ( 2 0 0 2 ) ) <> 
[ 0 0 2 0 1 

') Gf+^n^N" > H a - ACpG DNA<?:>fiStt : CpG DNAtt. CpG>^' ^ u ^ ^ H ^#t?^1& 

^m<^MMi)^^'\j'ttj: ^xm^mmizum^fi^i)^. ^<7)y^'\±it^'t-mn^^x^j: < . ^ 
ii^m*) Mis urn '^mf^^-^^mv^iz ^ ^ x . ±B<mt£^x<^. pdcic itfi i 

am. is^uf^mum^mmt^'i^'\±^^^'ti^mtLx3hi-fhfi^. ^i^ic ct^'C^E^y 

" GACGATCGTC " lc$BflailMfn'l4<?>^vH^3iM L T ft^nf -5 i: ^ vnUtt *^-s^i| ^ ti ^ o 
[ 0 0 2 1 1 

— ') (^^(^It^'y ^mmmxit\H-Y m^-^1K\im't ^ (Halpem MD. , et al. 

Immunopharmacology 2 9:4 7 - 5 2 ( 1 9 9 5 )) Z t i]^ h . (^<^ iimit^^'\i^m'k ■ WMlz ^ 
-t^Zt t)-^mi^^ $ tl ^ o Z(n Z tit. ^ ^ X. tl tt\ 'j > K n - A ffi^lj i: G<7) f^^D tl 

xK^mx. ^ z txcf,(. Mm'\tt^mmx § . ^rt ^c7>-»t ^ h ^ ^ >^mn^izmm-t d 

NAiO^'Ug^T^ ^Hj-ft^'H^^j^ LTv^^„ ^1^. # Gft^n^N" > H a - ACpG DNAti PBMClc 
v^T IFN-a ^ IFN-r ^^^^^ < 1 L- 1 2^ 1 L-6 Mi? L „ Z ^ SC ^IJ li ^ 

'^<^m^X\)^rzltk9 -i-y'ir ^hv^xttih zh\zt;:^ . Ku r amo t o/l ho 9 9 2 ¥ (Kura 
moto E. > et a 1 . J pn. J . C an c e r Re s. 8 3 : 1 1 2 8-3 1 ( 1 9 9 2 ) ) t 1 9 9 9 ¥ ic ffi^S^ L f:: G 1 OGACGAli 3 
(T) 9 ^ V \z ^ ^ti^ o 
[ 0 0 2 2 ] 

mwtm ^'^-v ^yxmm^tihnkmmt. # {,mn^^-ti v v h^^ituxis ^ . cp 
G nk<^mm^w^ )^^'^n±^ o '^^x. # gn-^d^n- >; > k a-^cpc DNAx-ii. 

ij*. 3? ^ u -r--lf ^>^lcWi--5g:fS'l4^^*^. Mk<^m)Xm7e.'k &it^ "it ^ z t iz ^ *) 

^ < n hti^ t ^ X. hii^ . m^.. # G^i| A t CpG ^N-'J>Ka-^.D 
NAtt IFN-a ^CXCL10i^ii>$'tt*--^V'^„ o T . Th 1 jxCv >|s fi^ ic H^ip $ tl ^ i: % 

tbti. -Fb'i^-. Rum'^^^'mm^(^i^m'\i.t}'MWx^ ^ . m^^^^xit. m^. 

^ fpCpG d^kt^^m^-^ 'hti^ . 3^^tl3tcWii'?m'k^rz^'t Z t-b^Ma^flX\^^ 

>Kn-z^CpG Mk^m^-t ^ Z t i3^M^X3h^ . 
[ 0 0 2 3 ] 

[iftrP^i^l] l>^fffFl>^ (A) 2 0 0 2 - 5 1 0 6 4 4 
[nff^m2] l>^ifffFl>a (A) 2 0 0 2 - 5 1 7 1 5 6 
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[ 0 0 2 7 ] 

^^m^ hit . ±. le <^ M ic o § 

(m=W3. n = 9--7^^m=7--9 , n = 3'^ 

G 1 ^?^\ 



^M^n -yX^^fz t Z ^ . 5 ' -Gm-GACGATCGTC-Gn-3 ' 

\^m.ff^mi}^. IFN-a C h 

^ <r) ^^t-X^niz . G9-GACGATCGTC-Gl^Gl-GACGATCGTC-G9M^lcG9-CACGATCGTG- 
5^/4- IF N- a mm'^-\±'k-^'t ^ Z t^^ii!,Lrz. 



[ 0 0 2 8 ] 

It. v-cT) @ QfflffiS^ ') y K a - AE^iJ ( 5 • -GACGATCGTC-3 * ) ^m^-W 
5f§ti-^CpG DNAlcM LT. im^X<^mm^j:M^ <^ G^CpG DNA<?>5 * ^i^JkU^ ' * 
t^lzmX^^ztlzX*). i^*<:oCpG DNAJ: ^^i;^'&Thl^SJt^^f¥ffl^*i--5^N0f5M 

cpG Mkcomn^k^m L fz. 

[ 0 0 2 9 ] 

t h icfcv-^T a. PDcic ^ iFN-« t \?-\(i^m^iti\\\^m!xfZ^^ t -^x^-^ ^ z t 

t'^.m^ ilXK^ ^ . mm^hlt. CpG DNAttPDCtcp38 Uh?m'\±it^ & Z L . ^<^ IS^IFN- 
a t lP-10;b*Mii ^ fl^ Z ^ti!,L fz. mB^hlz ^'S L fzlH- a lt?])Ciz y ^ - K ^< v ^ 
LX^ h \z±m.<7y\n-a h IP-lOib*^^^ il^o t^fe o T . CpG DNAvHtt^T^ X ric 

liUMPDc^jtt^ t -t-g. 3 h tm^ Lv^ij*. ncit ^mm 'Mmm:^ t}-x It m^j^-mmx 3h ^ 
fzdb. t^mmmt-t ^icitmmm'i^^^^t LxM'^x-^^^'o cpg mm 9 -xs^^i 

LR9tit h ^nm.Xlt±lz?\)Ctmmiz¥lMLX^^ ^ t)^. CpG DNASC^iJ tc *^-*> 

. vt; 'j GN-^n>N- 'J > K n - ^.cpG Mkit?Dc\zii^m't ^tjnmmiziti'fm Lt^^^o z<7^m'\± 

"kmrn-f^t. PDC^ a-t^PBMC^fflv^TCpG DNAvl^'14 ^ 11 S i" ^ C i: tc J: o T . # 'i Gft^n 

> K n-z^CpG DNA co'^'\±Wmfo'^ m t ^j: ^ . ?mC^n^t't ^ ^#lcSv^I^tt 
T'vUtt^if fffiT't -5111;^^ *>-So ^fz. CpG DNAlc J; S IFN-a iO^^li IP-lOiO^^^ff 7 
cox. PBMCC75 IFN-a M4iv$'l4^ilJ^-t S 3 i: T'Thl^SMiPMCpG DNAK^lJ 11] ^ jb^Hf ftglc 



[ 0 0 3 0 ] 



a 



i^^i?^ < Miii- ^ CpG DNA^l 



I^5t5 ' -Gm-GACGATCGTC-Gn-3 



9 <7y\ 



Xtt5 • -Gm-CACGATCGTG-Gn-S ' ( 
^LTm+n = 10T'^K>^) 





: 1 ) 




: 2 ) 




: 3 ) 




: 4 ) 




: 5 ) 




: 6 ) 




: 7 ) 




: 8 ) 



GGACGATCGTCGGGGGGGGG (mm 
GGGACGATCGTCGGGGGGGG (K^IJ 
GGGGACGATCGTCGGGGGGG (Se^U 
GGGGGGGACGATCGTCGGGG (gfi^U 
GGGGGGGGACGATCGTCGGG (le^U 
GGGGGGGGGACGATCGTCGG (iC^iJ 
GGGGGGGGGGACGATCGTCG (ffi^iJ 
GGGGGGGGGCACGATCGTGG (ffi^iJ 

<^ ii h ^ ^mM WL ir ') =r ^ u ^ K ^ #t ^ ^ 

GGGGGGGGGGACGATCGTCG (Sfi^US-^ : 7 ) t-^fi^^ rf U ^ K icfi^ ^ L vv 
[ 0 0 3 1 ] 

[ 0 0 3 2 ] 

*^BH</) i+i/Qsie^iJ Tifc -5. ^ U ^ K GACGATCGTCtt 'J > H a - 12.^0 Z 

(D^^t^mn ti^ni\z ^tM-t ^ mnzmM^ z t \z x x . r-y >v i^^m.^ • -sa ^ ti 

. ^<ry^%. IFN-a )t)*l^4|^ ti^o ^<7)^. 5 ' *iQ i: 3 * # G i: ^^^Q^Be^U 

jb-"?? '^'g.^}X1i3t**TLR9 'i ^> K LT^oCpG DNAvUtt ^ K^i" -S i: ^ ;i tl S » o T 
. cl^.C.^S (GACGATCGTC) i: ^ MM :R ^ <^ -t^ V G )t)»4> A ^ tl f::^Jg*Se^lJ i)* 

[ 0 0 3 3 ] 

:^^Bf5ti. CpG DNA^^^tcj^Jf-t-g. 3 i: ic J: ») ThlM^fe^ICv^jb^-g^ii^ tiS fey), l/tlit 

^i^^ff<^i>^<^t;H. IP*., mm. mm^^'^. Mas. -^^-^k. .t; 'j -y ^ ^ ^ k 

. d< -4- -y ^ ^ ^ K^fS^fr. flgR. SHIR, j^ykfbt/. ^-^t^S- 'J *-tf.^. 'j if.l^,M. ^ 



[ 0 0 3 4 ] 



TV )l Y. 



S J/L ^ =1 - 



"m ic a 



a M 3z V 3 > . 5 -t . vS-o- 5 -b IJf # V - A lb S g| J; ^ ti -S „ 

gij'^^'jvi i: LT. CpG DNAa. il 'Sr ic ^ S If If? 69 T ^ V ti . Y^ti 



[ 0 0 3 5 ] 

=1 . ^ ^ . ^ > . 7' 57 . t >y . "7 h . . . ^ >y K . ^ ^ >y h . 

^ L ir^\^ iz it-<X . IFN-a c7>^^^ 1 0^ Jil_h^^.;^/ ic Mipi" ^ C t^^^ L fc*lc*o*v^ 
Tv^^o Z<?> IFN-a <7>^^tl'&l^ipa. ^^c^<^S•*t-^>y h<7>vl^tt<l:^tfc'b L. 

[ 0 0 3 6 ] 

MT'*>^ o CpG DNAli. tt^^-^lc J: o T ^ fij ffl rT ft^T ^ <> fflfg ^ h^-f>J li. 
-f>5^-a^^> IL-K IL-2. IL-3'5rif) . ^>^-7xn> (IFN-a. IFN- 

|9 . IFN-y i:-) . :x 'j 7. a :x ^ > . =3 u ^ - fij ^ H ^ ( a\ G-CSF. M-CSF. GM-C 

SF) . jkuiM-axs^^. mmr-ri^'^^ohjit. ^mm'\±'^m\zmmLrzm^iz. z 
<^u^fi}izmm^ iifz I ^ h ^n3i^m!t'§^i\^mm^izi^m^rziim^^.-t ^mn 

[ 0 0 3 7 ] 

CpG Mki}^^m^<^7^'\iit^mm-t ^ ztizx ^xtfimnmm^^^mft^^-^i$^^.-t^ z 

xs^^. 

^mmm^x^m^n^ Y^nrni \t. ^mm^^^\%mzLU^^l-x^^. i/t:isi:L 
T li i>( T \z m^-f hri^t^^tLhizm^^ii-^ji^^ : m m . m mm\^m. . #m . 

[ 0 0 3 8 ] 

^miz^^-t ^it^m imx.\t. T^fe"?. ^ \^x z<7^it^mt^. tftw-^^^^mm 

^ tz \tm.mx.m ic ^ t < ti y3M^ffTi>^<7>ft!i<7>^aic ^ ^xmm^tiu^ . m-^tzitm 

m. ofi^m. mmm. mmm. m^imm. m.mm. i^is. ikmm. nmm. ^^-ikmmjkz/ 
wmm^^h z/[zm^mB]ku[^m. 

[ 0 0 3 9 ] 

:^^BH<7>cpG DNAtit/c. m^k'\±^^m^'ii^m't ^fzibiz-^mxs^^ o m-^^'\±m-^jt. ^ 
mmm ^ X i^m ^ ti ^ . mff.'\i.'f)k'^^^^i^\^--~^mA^rzifmi±m^m'mmmh-^ 
^m^^x^^ . CpG Mk^i^m Lx . '^^m^iUff.izn-t ^immfz^^fzitrmmfz 
^^'i^'\±itLm^tn.m^^mtfs^^^mm^^mwL't ^ . ^n'<iit. mmi^^^'a^miz^si^mtt^x 
3h:h z t^m\'^x . ±m^mmizn-t ^n'Atmmizmn^fi^. v'^^^tumj it. 
mmm^xi$.m^ti^m^. m^^<^ifimx^*) . ^ lt®^'I4^ m'^^mm^ 



[ 0 0 4 0 ] 
[ 0 0 4 1 ] 

Yt V >i^ - \ hit. i^H {TV >i yy) ^c^t-t ^^X'l43!i«?E<7) zh-^\^^ . -r v >i 

^tl^v-^o -F U a . Th2^^S)t^^lc o T$?; tl§ c^T. CpG DNAfi. ^,|^ 

[ 0 0 4 2 1 

-t -5, > ^ -»t ^ 7 7s ^ ^ -5, „ 
[ 0 0 4 3 ] 

Ti^^T^^. -is^ic. j/Liiti. t /cttif p/rfi^icftmco^a iffDRi*!. m 

l^rt. ,!5P. t^/S. ttHI. m^n. MWrt. /^^ ^ /itil^TI^Jf ) ic o T»M#lc[tm 
fl5 icj^-^ ^ ti-5. o CpG UkXXW'W.^tzXtMiW.hm.^^ fy^X'&m^Xz^H-^ tin h . MiU 
Xtm^X. ^^cli^^ -F^ff oT. i*m#<?5^Slf-ilcMS^ tl#^o r=^a^ 

* < ( tK 45 M -7 ^1- a > . 3 -b . M-q- 5 -fe ^ # V - A ^ # t? ) l-f 
tl -5) o ^ BH </) ^ ^ L =3 a H ^-5 ^ 'J # V - A T ^lr> « 
[ 0 0 4 4 ] 

J]tj^)b^\ Z(r)irifU^ :^ - -t ^nm^T-izis\.^X mmi^izmm^ ^<7>*S^. C<7)t]i 

m±mmm\Hx^M^f^\^'t ^Mii:i^^Mnmiz. i'^M'^mizm^^fi^. r»feT^m 

[ 0 0 4 5 ] 

^mm-^^MMx . r-^^^-j tit. ^m^i^mm. itf ^ l < itmmt^^mm capo 

. i^^<^^mm'^mm^i^^^ tim^rzdb<f)iiM^Mumx^^. ^ 9 -it'Z^^xzfzcx 
. itfeT^mse^u i: CpG nmn^^ts. 

[ 0 0 4 6 ] 

CpG Mkit. mmi¥izmmn^^nm^f}^. ^rzitt%mmmw.^i^tmz^^^tim^ 
o ri=tie]^s«^# J It. m^mm (mx.it. mvtmmmm) izmlx ^ *)m^^u^^^ 



, 7.^u-Ji (m^it. n u X ^ a - ;b ) . mw im^it. :^ ^ t y-nmm ^ rzit v 
-u) . ^Tzitmrnmrn'^^mm^^mi^ (imz.it. mmmm^^mm \^ 9 -\z ^ ^-zm 

!i $ tl § 'j K ) i: L fz^m^l^i^^m l-f^ti^o 
[ 0 0 4 7 ] 

.j > H n - ti J . L /cjxMie.^iJ (-t^:^*>. ABCDEE ' D ' C ' B ' A ' ^ J; 

CpG DNA<?>ig*Se^iJ a. 'J > K a- A@e^iJ^#t?^. IN^^C ^^T-^B ^ i: tl -2. <> o 
-SMDNA*«^#:|*|T-^N'S'IC^^^ J: 7 IC. :*:^B^coCpG DN A^O - > K 1=1 - 

LT W't±^»t#-t^ 3 i: IC J; o T . CpC DNA<?^ jt ^ fb $ i± -g> i: % tl ^ o 
[ 0 0 4 81 

'if^mizi$.m-t ^fzdhlzit. jSt7]>5:*^S</)CpG D N A ^ il*^ ^IJ ff^ (CpG Mh^n^fzlttt 

mm^i^^^t) xm^i^mm (mx.it?Dc) izm*) ^i^^ti^ ^ n izHM^mx^^iz ^ 'o m^i^ 

CpG Mkco rir^M J tit. ( \H- a ± t -f ^ ^ ^ h :^ co M^^^ t 

) li ^ ti^ <?:>tC'£^^i)-o + ^)^M^v^ 7 o ^-^^ti^CpG DNA<7>*M«li. Mffl^ti 

[ 0 0 4 9 ] 

*fEBH<?^1rffl '5rCpG Mklt . GGACGATCGTCGGGGGGGGG (le^OS^: 1) . GGGACGATCGTCGGG 
GGGGG (le^^iJS^ : 2) . GGGGACGATCGTCGGGGGGG ( E^IJ : 3) . GGGGGGGACGATCGTCGGG 
G (IQ^IJS^ : 4 ) . GGGGGGGGACGATCGTCGGG (K^OS^ : 5 ) . GGGGGGGGGACGATCGTCGG ( 
Se^iJS^ : 6) . GGGGCGGGGGACGATCGTCG (Se^Ug-^: 7) 2/GGGGGGGGGCACGATCGTGG (SC 
^iJS-^ : 8 ) <r)ntih-h-hm.^^^mW<'t ')zi^^vir=F\i Ij^m^-fhtt. Jff ic GGGGGGGGGG 
ACGATCGTCG (ie.9iJS¥ : 7 ) t-hr^^if'}^^'^Vir^Y t^m^-fhtt^. ^§tm<^^^(^ DN 
kcr)^W]S.lt. M.^<^UW-a JkU^m^ ^ V A > M ^ iO ^ L T V* "t § , 1 + ) 
/kg-^lOO 5 r ^ A/kgiOlBH<?5§M ( ^ ^'J vi ic fl^c 1^ f ^ ) fi^^'>^X^h t^x.hti 

[ 0 0 5 0 ] 

^mn^m:^<^it. m^miz^^^m^^M'tikx^^^n^o zc^^mt. mmmizit. 

[ 0 0 5 1 ] 

z<^CpG DNA;^D«^t)t/Itt. ^ti@#T (^t£<^) . t tt^-^© ^c5gHX^|:5r^^^ff^«JT 
S:^^tl^#^o mmizioi^x i$.m ^ fi^ma . uit. m^&^iz'^^^mxs^^-^Bx^') 

. mm. ^m. ') ^m. -^v -i^m. wm. ^ ^f-'im. ^-v 'i^y ^'it-^m. mb 

m. ^ ^ 9 y >l t-^ ly W: . ^B:. a > ^ . ^ ^\ v 9 L y - 1 - 7-. >l t-^ 

ym. ^ ^^-^ > -tf > X * > '^tz. zfih<r)M.\t. i:j 'I t'ym^(^'r ^ ^MM."^ 

TzitT >v ti ^} ±mu imx.it. -y h ^ uu. ii ^ uu. -^tzitti >i ^ uu) tLx 

[ 0 0 5 2 ] 

mmti:mmi\iM\zit. ]::xyi}^mi^hrL^ -.mmiku^com.. ^ :^ym]ku^cou. t-^ 

mRu^coM. ^ huiz ') ym:^u^ coUo m^n^i^l^Mizit. -<y^fiu — ^u^n 



K . ^ u X3 9 ) — >l ^ ^ . h TI \Z ^ X2 ^ — )i t)t^[-f h ti ^ , 
[ 0 0 5 3 ] 

fth <7) 7[t t/ ^ <7) IC ffl tj] T ^1^ -5 IM # t )^ # <^ 7 ^ ^ - . ^ m . t ^ 7" -b 

tl#^o :^^BH^cfcv^T. ^ffl^CpG DNAli. lo J: # < <7>CpG DNAS fctt}jtjl<?>vg:^# 
T'Ma^tl#-2.o vE^if^tt. < o ij-<7>CpG DNAt fclijjt;ii?-'b 
[ 0 0 5 4 ] 

n ^ <^^^m^h^\^m^mx^^^ . ^H-ms^it. '^m<^mti:f}^h. aiiR^ti^cpG dna 
^/-::tij/Li^. '^m.PiW<<^V\m. jku 'ii^m^ti<r)rz lib \z 'ii^^ h ^ n ^ ^H- m.\z -f * 

^ BH ^ ESa )^ ff3 ic *D J; ^'^M ic § ^ :g R ^'j vS . g'^^B^ icS^^ft^T* -2> 

[^Sfel5iJ] 
[ 0 0 5 5 ] 

%mz {$.m Lrznm.\tK<r) ^ ^ \z L X m tz . -i y y ^-uy • > -t > h ^ m M^fr ij!^ 

K^^^(T^ i — ^ — ^ — >i (Pharmacia) itMi^ ( tbM 1 . 0 / / ) S/S ^ . il 

( 1,8 0 0 rpm. 20 min) ^ff^v^. PBMC ( JflL ^#.IHfla ) ^^^SIL/zo ^IM^J^ 
7KT-i5tvt^lO%FCS-RPMUcv^]l^ mmmi^'k 2-^4 Xl^^XmllzmmLrzHM^n- 
^ :t ;u J:g«7" U - N Ic L . ft ❖ 'il S C p G-DN A i: t tc 5% CO2 ^ > ^ - ^ - T' 1 8-^ 2 

4Ef Hgtgft L /io tgttl^T^. M't^^m (5,0 0 0 rpni, 3 min) tc J: tgft ±>f ^ 0 iR L » 
3<?>J:g^±.-if icov^T . IFN-a. IFN-y . IL-12. TNF-a . IL-10. 1 L-4 </) il )^ ^ E L I SA Ki 
t (BioSourcesa) ^m^^XWl^Lfz. CpG-DNAti. * 7. * n T 5 H ^ ffl v^^ T ^/j!^ L 

. mfflffi-**^ '^t/j m L . n^i^m^n^^. ^'^izyji ^m\c ^ ^nm^MLfz ( 

[ 0 0 5 6 ] 

mm.m i . 

G f+^nc^^JtPlf ^ i(<^t^!t ( GO-GACGA-Gn) : GACGATCGTC^ T - x - ^ :x > x t L T . 3 
' ^m<^ ^iz(,k 1 -^\m (n) N-^n LTTie 1 ) <7>E^iJ^^fiKL. cn^FEMClcSM 

[ 0 0 5 7 ] 



[m 1 ] 



mi 







GACGATCGTCG 


G0~GAGGA-G1 


GACGATCGTCGG 


G0-GACGA-G2 


GACGATCGTCGGG 


G0-GAC6A-G3 


GACQATOQTCGGGG 


G0-GACGA-G4 


GACGATCGTGGGGGG 


G0-6ACGA-G5 


GACGATCGTCGGGGGG 


G0-GACGA-G6 


GAGGATCGTCGGGGGGG 


60-GACGA-67 


GACGATCGTCGGGGGGGG 


60-6ACGA-G8 


GACGATCGTCGGGGGGGGG 


G0-GACGA-G9 


GACGATCGTOGGGGGGGGGG 


G0-GAGGA-G10 



[ 0 0 5 8] 

m h n fzii^ ±.m \z \ ^ X ifn-« <^^M^tf o tz'^^m. m i ^ ^ ^^'^^Wzti^m ^nrzo 

3M t T</) G N-^DGACGATCGTCtc li IFN-a m^(r)m^^^'\^li%lib ^ ii-f . 4 miii±<^ GHfJ^ 
[ 0 0 5 9 ] 

mmm ?. . 

GPtm<^MPSf t^<7)1i^U (Gra-GACGA-GO) : 5 * ^m<^^\zC^ 5 --lOM (m) ttfPiLX 

Tie (^2) '^mn'k^mL . fmcizbuwrn^Li^^Ltz. 

[ 0 0 6 0 ] 
[^2] 







GGGGGGACGATCGTC 


G5-GACGAH30 


GGGGGGGACGATCGTC 


G6-6ACGA-60 


GGG6GGGGAGGATC6TG 


G7-GACGA-G0 


GGGGGGGGGAC6ATCGTC 


G8-GACGA-G0 


GGGGGGGGGGACGATCGTC 


69-GACGA-60 


GGGGGGGGGGGACGATCGTC 


G10-6ACGA-60 



[ 0 0 6 1 ] 

tifz. s m^rzit^m^(jHMX'\H-a ^ izmtrz. 

[ 0 0 6 2 ] 

GN-;'jn</)JtPlf i:i(<?>t^lt (Gni-GACGA-GlO) : mUM I t 2 ^ itti-f ^ t . b'^t^m^^ 
mn^fo'm^'' tm^^ . )Xlz. 3 '*^<?> G<^I!(^ lOlcHI/^ LT 5 '*i^M<?5Gi(in**0 

^5 is ^uio^mm^^ff^L (ms) . ?mc\zb uiUmx.xii^Lrz. 

[ 0 0 6 3 ] 



[1^3] 







GACGATCGTCGGGGGGGGGG 


G0-GACGA-G10 


GGACGATCGTCGGGGGGGGGG 


G1-GACGA-G10 


GGGACGATCGTCGGGGGGGGGG 


G2-GACGA-G10 


6GGGACGATCGTCGGQGQQG6GG 


G3-GAC6A-G10 


GGGGGACGATCGTCGGGGGGGGGG 


G4-GACGA-G10 


GGG6GGACGATCGTCGGGGGGGGGG 


G5-GACGA-G10 


GGGGGGGGGGGAGGATCGTCGGGGGGGGGG 


G10-GACGA-G10 



[ 0 0 6 4 ] 
[ 0 0 6 5 1 

m m m 4 . 

\H-a t \i-im^<r)^m : mmm 1 3 xm^ l rzmm icov^x . iNP-a i: il-io^^ 
\tmLx\i-\mmt'^^ . n^\zmm'\i.tm^hri^ (06) /^a^. @^^<7>ie^ij 

i:LTtt*>t»)^tL<'5:v-^„ L;b^L. GO-GACGA-Gn^ ( 13 4 ) ^ Gra-GACGA-GO^ ( 13 5 ) 
icov^T tiBHfif =5rfflra^il^;b--t#'^ti-f . ic Gm-GACGA-GO^TMi G f4^n ic Jc ^ I FN-a H^ip 
V$'l±iO/L3i)b^\ IL-lO^^^^basal 1 e v e 1 iS < ff o f:: t S T tl 3 h . 

Se^iJ 9 - y^i^Ps-f ^ Z h\z ^ ^ U^-a <^ ^~&m^^X% ^ -^^itf^ L v> gfi^ij <?> [a] S t 
^mX3h^ t^^fz ( 13 5 ) o 
[ 0 0 6 6 ] 

^sf(<7>v*/^ : mmm 1 3 <^^^m^^Wz ^ ^ . gacgatcgtcichv-^ iFN-a mm^^'ii.^^ rz 

i-lClJ G ^ 3 '^J^flJ ^fzltb '^mm\Z 8 -'lOflig < 13-7 J; I L- 1 0<7> M ^fe ^ 

^ ic li 5 '*i^ffitc^fc ^ H±S i: J: t fco ^ fc. vl^ '14 <?> M ic ^ C p G DNA<?>M 

[ 0 0 6 7 ] 



MA 





mmf^UGm. Cm, n) 


CpG-DNAi^mSfJ[ 


GO-GACGATCGTC-Gn 


n = 8 ~10 


18—20 


Gm-GACGATCGTC-GO 


m= 8 —10 


18~20 


Gm-GACGATCGTC-GIO 


m= 1 ~ 2 


21—22 



[ 0 0 6 8 ] 

FN-a mm^^'\±^m^ l /^o 

[ 0 0 6 9 ] 

^titff.^l 6 . 

Gm-GACCATCGTC-Gn ic fctt ^ lFN-« <^mW- : 5 ' <:?^ G</) f(m i: 3 ' *^<?^ G</)f( n <:^^tf 
lOlc L fcGni-GACGATCGTC-Gn (m+n = 10) </)ir')^^^Lir^\^ UttM (TIfi 
^5) ^^fRL. PBMClc 5 At M^nx.T±g« L /-Co 
[ 0 0 7 0 ] 
[1^5] 



as 





G(7)!» (m+n=10) 


GACGATCGTCGGGGGGGGGG 


m=0, n=10 


GGACGAT0GTCGGGG6GGGG 


m= 1 , n = 9 


GGGACGATCGTCGGGGGGGG 


m= 2 , n = 8 


GGGGAGGATCGTGGGGGGGG 


m= 3 , n = 7 


GGGGGACGATCGTCGGGGGG 


m= 4 , n = 6 


GGGGGGACGATCGTCGGG6G 


m= 5 , n = 5 


GGGGGGGAGGATCGTCGGGG 


m= 6 , n = 4 


6GGGGGGGACGATGGTCGGG 


m= 7 , n — 3 


QGGGQ6GGGACGATCGTCGG 


m= 8, n = 2 


GGGGGGGGGGACGATCGTCG 


m= 9 , n = 1 


GGGGGGGG6GGACGATCGTC 


m = 10, n = 0 



[ 0 0 7 1 ] 

^(^MW:. m=l--3 (n=9--7) ^Dfm=6-'9 (n = 4-'l) #a<^IFN-a 
<^m±i]^'m^^ tifz. L L . m=4 (n=6) JkZ/m^ b (n=5) T ti . \H-a<^M 
^ItmL < m^J^-Ltz (m 7 ) o 
[ 0 0 7 2 ] 

mmm 7 . 

Gm-GACGATCGTC-Gn tcfcMt^TNF-a (T^mm %mm 6 h [B] tl =5: SC ^0 T ^ ^ § Giii-GACGA 
-Gn (m + n = 10) (D ir ^ ^ V ir ^ \i (m = 0 9 ) ic ov^T . FBMClc 5 m M/jn 

^Tigft L Jivf 45<^TNF-a M^M^iiJ^ L /i (US) . ^Sfi^O ic It ^ TNF- a JS^ 



[ 0 0 7 3 ] 

mmm 8 . 

mMty^'\i<7>m<^i)^^^rzy^^^^m<^m^(l) : Gm-GACGA-Gn (m+n = 10)T^$ 
ti^:t ') ^ u 4-^ }^ cD^^'\±mM^m^^ fzdblz . PBMClcv^^n-t § -ill^^ 0. 0 W 5 m M 
<7)5SPgThblJ L (0 9) o ^(^'H^m. m=7 (n = 3) ;^D«'m=l (n=9) <^Bfic. 
^f^'ffric^^vMFN-tt i^)^ ti/cc ^nicMLT. m = 4 (n=6) &l/m=10, n=10 

[ 0 0 7 4 ] 

i: >l§'tt<7)Mfl;ib-'?> ^/c7$'l4^iS<^if ^ ( 2 ) : ^]5te#J 8T' ^ L Gra-GAC GA-G n ( 
m + n = 10 ) T ^ ^ tl -5 :t ^ U :^ ^ F <7> IS ^ l¥ *E tc ill -5 <!6 ic . m = 7 , 8 

. 9 ( n a ^ tlf-'tl3 , 2, 1) icov^TilSLf- (1310) o m=9 (n = l) 

=3'^ U ^ ^ H tC:g^<?^ IFN-a i^i|vl^'l±;b^-|f.y) hUrz. 
[ 0 0 7 5 ] 
^titff.^l I 0. 

tZ;lBH<50fflaic felt €.^^ft : )Xlc. Gm-GACGA-Gn (m+n = 10) X^^^tt^ t ') ^ ^ ^ 

u H <^ iFN-« c^(,-]}\ikcDiS;mm^nt^Jkz/mmm^ni^izis\'^x ir<?> j: ^ ic 

'^fb-t § c7) L <m^Lrz. PBMClcv^S^n-t^lllSO. 0 5 -^IOm M<?^ 6 SPgtcov^THS 

L (011) o ^ m = 9 ( n = 1 ) <?>CpG-DNAli . ^ c^ft!l</) :^ 'j U ^ K 

Ttt (5 ^1 ^ i:' IFN-a ^^fe^Mi? L 'Srv^ 0. U Mill^T ^ g^ilv^tt^ Lfz. 1 m Mill^TM:^ 
vl^tt^^L. ID ixU^Xn^-\±^mWtrzo 
[ 0 0 7 6 ] 

.X- > K n -z^45'i:^^aE^iJ<7)m^'l4 : l:i±.\z^. L fz ^ ^ \z . cl^^Q.ie^ij CACGATCGTC<^ laf 
'Ulcov-^Tt^M Lf-^^S*. 5 • *iijiijlc 9 li . 3 ' ic 1 M </) G^ f+^n L G 9- 

GAC GA-G He i^^v^ I F N- a Map '14 ti 3 J: i 4" G ^MM. t-' ^ 'L^mn ^ ^ ^ Ci> 

G^N" > H a - A IC T t fB]tltc|f.56 tl^ i?^5;0MC o v^T . TIQ (^ 6 ) iCiF-tACAAC 
GTTGT^^t^lci^^ L /i (mn. 13) o Gf+^nttin=9 (n = l) . m=5 (n = 5) , ra=l (n = 9) . in=10(n = l 
d) <^ 4 m *) fz o 
[ 0 0 7 7 ] 
[1^6] 







GGACGATCGTCGGGGGGGGG 


G1-GACGA-G9 


GACAACGTTGTGGGGGGGGG 


G1-ACAAC-G9 


GGGGGGAGGATCGTCGGGGG 


G5-GACGA-G5 


GGGGGAGAACGTTGT6GGGG 


G5-ACAAC-G5 


GGGGGGGGGGACGATCGTCG 


G9-6ACGA-G1 


GGGGGGG6GACAACGTTGTG 


G9-ACAAC-61 


GGGGGGG6GGGACGATCGTCGGGGGG6GGG 


G10-GAC6A-G10 


GGGGGGGGGGAGAAGGTTGTGGGGGG6GGG 


G10-AGAAG-G10 



[ 0 0 7 8 ] 

GACGATCGTCtc G ^ft^n L /iJt □ . ±lzm^X B fz ^ ^ iz . ra=9(n = l) > ni=l (n = 9) > ni= 
10(n = 10) > m=5 (n = 5) <^)l|lTv$'tt**Mib^ o (1112) o ACAACGTTGTlc G ^ /]n L JS^ . 



f^^ni- ^ JtP/f ^ 7$'l47t3i(?> ^#liGACGATCGTC t fs] C 5^ - > -o t± GAC GATC G 

TClctb-^Tl^ L < ©v^ C h ti^^. ^ ntz ( m 13) = o T . 4< G<?>M-^Da>N' > K a - AC 
pG DNA<?>>l§'tt<7>/L]ilC^^'ffi'lcS^T'^-5. i?*. tt^mic -S^-^ L T ^ . > 

Ha-ACpG DNA<7>4''ll^Se^yT^B-5 o 
[ 0 0 7 9 ] 

^Wm\zWLm-t ^ h . m\2JkU \l\z^-t ^ ^ \z ^ G9-GACGA-Gi;^lA^Gl-GACGA-G9Ttj:^^v^ 

mntm-^j: ^ k^kk^\zn lt. * ge^u^^a l /iGio-ACAAC-GioT-tis i: ^ if iFN-a m 

m'i^'\i.\tUi^hniS:i)^'^rzt^ im\l. m\l) . G9-ACAAC-GlTli. ^m^ht^'ilt^^'^ ^ 
ffl LTV^ ^ GIO-GACGA-GIO i: [s]gS<7> IFN-a I^ip7$'l4**lf.*^ ^ tl/c (1312) c $ tc . GAG 
GATCGTC^+'ll^ge^'Jlcfflv^f-Jt^. G9-GACGA-G1 i: G 1-GACGA-G9T* a I FN-a Mip^^tttc^ L 
\^^f}mit)hfirz (13 12, 13) AC AAC GTTGT^ 4^ 'll^ie^lJ ic m Jt ^ tcii . G9-ACAAC-G 
1 i: Gl-ACAAC-G 9 h <Dm\z\t±% t^^XtUnb hti-^j: ^ tz (1313) » 
[ 0 0 8 0 ] 

zrih<r)m ^ . Mii=5r^frTG^N-^n-t ^ i: . CpG DNA<?^^SfiJ-^vl^'l4<?>'3^ft:ic1r^T 
^htL^ o L*-L. CpG DNA*«:*:*c7>^>S$iJ®v|^'|4lc-S^-^ LTV^ ^ a. C 

^'b-mn h LT5'-GACGATCGTC-3'^f$ffl LXv^^^h . ^ '\j-mnni^Wi\z mm-^J: <r^i^ 
0flj ii}':^7^^>im) G^ipA L /c C i: Tilo^o Mli^a^lcti. CpG DNA<7> ^J^SK 2 lH@ </) K 

^ij *^-^!f5$ij'S(i^'i4ic amwT^^ o n ^ h^z z-x^^^mmt'\^h lt ifn-« <7^mm-^t'kPs 

L ct^-T^ti. G 9-GACGATCGTC-Glc7)^Sge^iJ M ^ 'Sr vl^ 'l± ^ If "t E ^0 T * o fco 
[ 0 0 8 1 ] 

GACGATCGTC<7)'^^M<7>^^ft : M^lc. Tie(^7) ^i" J: 7 ic G9-GACGA-G 1 > 
K n-u%l^ (GACGATCGTC) <r)Ummn^ -U^^it^ ^^Zh\z . IFN-« Mi^i^'l* 

i:'<?> 7 ic^^ § CO ^j^^t^tt L (13 14) o y V n - umm.^m^\^rzVimx' . cc 

^GClcgf^ (GAGCATGCTC) "t ^ i: '14 i^-^M ^ L » t fc. AT^AAlcMm (GACGAACGTC) ^ 
fcttAT^TTlcgm (GACGTTCGTC) L T 4^ * g|^5^ V > K a - a li jt ic -S i: . IF 

N-a '14**7^ ^ L ^-bic. ^^^^■< ^) y Y umm.\tmn^tL^h^^^%mM.m 

<7>)lim*'ATi?-'bTAlc^*^ S (GACGTACGTC) ^ItTt. ^S*iJi(v$'l4 i: ^ if ^ ti ^ Z 

h 5 tl/io CpG^^- 'i > K n - A</)5 '*)^fiJ<7>G^Clc . 3 ' *i^ffl<^ C^ Gtc gj^ L TzU 

n (GACGATCGTC) T li . ^ -illt T ti G 9 -GACGATCGTC-G 1 i: IB] ^ -S . 0.W0.2 

M M-illtTtt IFN-a <7>^^«a3 0--4 0%tci&T L/co 
[ 0 0 8 2 ] 
[1^7] 



^7 



CpG DNAa)a^ 




CpG DNA ^ 1 // M f^ffl 
S-e-fcBtO) INF-af*^» 
(pg/mL) 


GGGGGGGGGGACGATCGTCG 


(G9-GACGA-Gt) 


8, 060 


GGGGGGGGGGAGCATGCTCG 


(G9-GAGGA-G1) 


119 


GGGGGGGGGGACGTACGTCG 


(G9HSACGT-G1) 


135 


6GGGQG6GGGACGAACGTCG 


(69H3AC6AA-G1) 


56 


GGGGGG6GGGACGTTCGTCG 


C69H3ACGTT-G1) 


49 


GGGGGGGGGCAGGATCGTGG 


(G9-CACGA-G1 ) 


7,050 



[ 0 0 8 3 ] 



mm.m i ?,. 

i-^cpG DNAicov^T. PBMctc 1 ^ mn^ L fz^izm ^titzt^^^m ^ ^ ^ h ^ 

m^m^Lfzo 

[ 0 0 8 4 1 
[1^8] 



mm 1 (pg/mL) 





Thi KiJ-f > 


Th2S-t*--f Y't}^> 


IL-12 


IFN-r 


IL-4 


G1-GACGA-G9 


33. 9 


17.4 




G5-GACGA-65 


26. 7 


9. 5 


m± 


G9-GACGA-G1 


44. 2 


12.9 


m± 


G10-GAC6A-G10 


20.7 


16.9 


m± 


mm 2 (pg/mL) 




Thi 






IL-12 


IFN-r 


IL-4 


G1-6ACGA-G9 


16. 5 


14. 1 




69-GACGA-G1 


23. 1 


14. 5 





[ 0 0 8 5 ] 

. Gl-GACGA-Gaicit-^TGO-GACGA-GIT- J: < l^ip^ tl^Co IFN-y coM^^t'E^db hflfzi)^ 
. G1-GACGA-G9 ^ G9-GACGA-Gl<^Pigic^ti^"i?- o Th 2M ^ h ^ > L T . IL-4^iiJ 

^Lfzt}'. \^^'fn<^^ y y ^t^inm'^iiirx'^ fzo z^^m^^"). g9-gacga-gi^gi- 
GACGA-G9tt. \i-4 \zi\m^ fi^ihim^ ^ h ^ ^ y ^m^^mm'^-fiz . ifn-x . ii-n 

[ 0 0 8 6 ] 

^<^mm^^'\±itLX . ^ y 9 -y y-a ^&^^^^.tllzmm-t ^ Z tt-'XB ^fz 
[ 0 0 8 7 ] 

[HI] m 1 It. mum I izisK-^X . 3 '*i^^<7>Gft^nc;>i( ( GO-GACGA-Gn) ^mPt 
L m ^ ^ -t r ^ 7 T ^ ^ o 

[0 2] m 2 It. mum 2 lzis\^X . 5 '*i^-^<?^Gf1-/jn<?^^ CGih-GACGA-GO) ^+^rt 



[03] 133 tt. ^SfefJ 3 icfcv^T . 3 '*i^Gco|&^ lOlc L . 5 ' -\ Gft^n 
<r)m. (Gra-GACGA-GlO) \^ Tz'i^^^^.-f r ^ v X' ^ ^ . 

[III4] III4li. ^mmA\zis\^X. G0-GACGA-Gn<?5 IFN-a i: lL-10^^<7>fflM'l4lco 

[HIS] m^lt. ^mf^iJ 4 icfcv^T . Gm-GACGA-G0<?5 IFN-a i: IL-10^^<7>fflMttlCo 
I^M L /c IS m ^ ^ 7 T ilo § o 

[13 6] m%\t. ^]5te#iJ 4 icfcv^T . Giii-GACGA-GlO^ IFN-a i: IL-lO^^fe^fflM'tttc 
o T L /-c *D m ^ ^ i" ^^'^ ^ 7 T ^ § o 

[137] mzii. ^mi^iJ 6 Icfev^T . IFN-a <7>l^iilC)ht-t^ . G ft (?) it m i: ?K ( Gra- 
GACGA-Gn) <?:>^^%^ft L /z^^^^f ^ ^ T-^B ^ » 

[138] I38li. 7 icfe v^T . m-a<^mm\zn't ^ . GN-^n(7)iSpff 1^ ( Gm- 

GACGA-Gn) ^^«^t^ft L /z*S«^^-t ^ 7 T*>S » 

[0 9] 13 9 a. ^tefJSlcfcttS . fflMi:v$'l4^Mfl:ij-'^5a/2>l^'l4*5^.i^<?>iliS ( 1 ) 
(Gm-GACGA-Gn) *S * ^ i" r ^ 7 T ^ -6 » 

[13 10] I310ti. ^]5fe#iJ 9 lc*D tt ^ . fflS ^ ( 
2 ) (Gm-GACGA-Gn) (r^^^-^^-f r ^ ^ ^ ^ . 

[13 1 1] l31Ui. ^mm\Uzi3\-f ^ . )AlBH<7>ffl«^^M L r ^ 7 T 

[0 12] m\2\t. ^m#yiUcfctt§. G9-GACGA-G1<?5^^• > H Aie^iJ<?>S^'l4 
ic o T </> t^l4- ( 1 ) L tz'i^^^ ^-f ^ => ^ X ^ ^ . 

[0 13] 013tt. ^Bfe 150 1 Uc felt ^ . G9-GACGA-G1^^^• > K u - Aie^iJ(7>S^'l4 
lcov^T<50^^M ( 2 ) LfeM:^-§^-t 7Tcl?>§„ 

[0 14] 014li. ll]fe#J12lciDMt§ . GACGATCGTC<?>^^M<?>1^ft^tf o 



immm 

SEQUENCE LISTING 
<1 10> 

<1 20>lmmunos t iraur a tor y Oligonucleotides Which Induce I n t e r I e r on -Al ph a 

<130> 
<1 50> 
<151> 
<160>8 
<170> 
<210>1 
<21 1>20 
<2 1 2>DNA 

< 2 1 3 >A r t i I i c i a I Sequence 

< 2 2 0 > 
<221> 

< 2 2 2 > 

<223>Synthetic Sequence 
<400>1 

ggacgatcgtcggggggggg 20 

<210>2 

<21 1>20 

<212>DNA 

<213>Artificial Sequence 

< 2 2 0 > 

<221> 

< 2 2 2 > 

< 2 2 3 >Synthe tic Sequence 

<400>2 

gggacgatcgtcgggggggg 20 
<210>3 

<211>20 
<212>DNA 

<2 1 3>Ar t i 1 i c i a I Sequence 

< 2 2 0 > 
<221> 

< 2 2 2 > 

<223>Synthetic Sequence 
<400>3 

ggggacgatcgtcggggggg 20 

<210>4 
<2 1 1>20 
<212>DNA 

<213>Artificial Sequence 

< 2 2 0 > 
<221> 

< 2 2 2 > 

< 2 2 3 >Synthe tic Sequence 
<400>4 

gggggggacgatcgtcgggg 20 
<210>5 



<21 1>20 
<212>DNA 

<213>Artificial Sequence 

< 2 2 0 > 

<221> 

< 2 2 2 > 

< 2 2 3 >Synthe tic Sequence 
<400>5 

ggggggggacgatcgtcggg 20 

<210>6 

<21 1>20 

<2 1 2>DNA 

< 2 1 3 >A r t i f i c i a 1 Sequence 

< 2 2 0 > 
<221> 

< 2 2 2 > 

<223>Synthetic Sequence 
<400>6 

gggggggggacgatcgtcgg 20 

<210>/ 

<21 1>20 

<212>DNA 

<213>Artificial Sequence 

< 2 2 0 > 

<221> 

< 2 2 2 > 

<223>Synthetic Sequence 

<400> 7 

ggggggggggacgatcgtcg 20 
<210>8 

<211>20 
<212>DNA 

<2 1 3>Ar t i i i c i a 1 Sequence 

< 2 2 0 > 
<221> 

< 2 2 2 > 

<223>Synthetic Sequence 
<400>8 

gggggggggcacgatcgtgg 20 



[mm^] mm 
im 1 ] 




im 2 ] 




im 3 ] 



m 3 

Gm-GACGA-G10 

12000 I 

10000 [- 

:e 8000 — r- 

6000 — ■ 

g 4000 — — |— 

2000 - — — — — — r-i r 

Q I — I — I I I 1—1 — I Ll I I l_J I l_J I I J I I r I 

01 23456789 10 



[m 4 ] 



18000 
15000 
3 UOOO 
^ 12000 
3 10000 
^ BOOO 
g 5000 
4000 
2000 
0 



0 



I FN- a vs IL-IO(GO-GACGA-Gn) 



100 200 

IL-10(pg/mL) 



300 



400 



im 5 ] 



m 5 





Rnnn 

DUUU 




dUOO 
















3000 


1 

Ll_ 


2000 




1000 




0 



0 



I FN- a vs IL-lO(Gm-GACGA-GO) 



50 100 

IL-10(pg/mL) 



150 



200 



ime ] 



tJ3 
Q. 

I 



5000 
4500 

4000 
3500 
3000 
2500 
2000 
1500 
1000 
500 
0 



0 



I FN- Of vs IL-lO(Gm-GACGA-GIO) 



20 



40 60 
IL-10(pg/mL) 



80 



100 



120 



[121 7 ] 



Gm-GACGA-Gn(m+n=1 0) 



20000 
18000 
_ 16000 
E 14000 
^ 12000 
^ 10000 
J_ 8000 
S 5000 
4000 
2000 
0 















/ V / 


















t 1 1 r 1 1 1 ■ 1 1 


0 12 3 


4 5 




6 7 8 9 10 



5'*ifl^G^(m) 



[m 8 ] 



8 





120 




100 




80 


E 




tuO 


60 


et 


40 


1 


Ll_ 




1— 


20 




0 



0 



Gm-GAOG A-Gn(m+n= 1 0) 




3 4 5 
5'^4^GiSt(m) 



8 



im 9 ] 




[13 1 0 ] 



^10 



o:> oo CO Osj T — 
II II II II II ir 



1 — CM CO r-- OO CD 

11 II n ri II II 

E £ E E E E 




CD CD CD CD CD CD CD CD 

CD CD CD CD CD CD CD 

CD CD CD CD CD CD CD 

O- to LO -^t CO CM 



{naj/Sd);D-M-jI 



[13 1 1 ] 



mil 

Gm-GACGA-Gn(m+n=1 0) 



2000 




CpG;im//M) 



[EI 1 2 ] 



|g|12 



o o 

cr> in 1— CD ^ CD 

CD CD CD \ CD \ 

] i I <: 1 O 

<C <C <C CD CD <C 

CD CD CD CD <=C <C 

o o o <c <c o 

<C <C <C CD CD <C 
CD CD CD \ <Xi \ 

I I I O I O 
^ LO CD 1— CD T— 

CD CD CD CD CD CD 




o 




o 


CD 


CD 


CD 




CD 


o 


CD 


CD 


O 


CD 


O 




O 


O 


CD 


CM 


O 


oo 


UD 




CNI 















nuj/Scl);D-NdI 



CD ^ 
CD CD 
I I 

<c <c 

CD CD 

o o 

CD CD 

I I 
^ a> 
CD CD 



<y> ^ ir> CD 

CD CD ~ 



t I 

o o 
<c <c 
<c < 

o o 



1 



I 

CD CD 



CD 
J 

O 
< 
< 

o 
I 

LO 

O CD 



I 

o 
<c 
<c 
o 
<c 
I 

o 



m 

I 



H 
u 

<: 

I 

CD 

Q. 

■o 




it LO 



CNJ 
O 



m 

CD 

Q. 
O 



o 



o 


CD 


CD CD 


o 


CD 


CD 


CD 


CD CD 


CD 


o 


CD 


CD 


CD CD 


CD 


O 


UD 


LD 


-J- CO 


OJ 





nuj/Scl)A?-NdI 



CD CD CD CD CD CD 
I I I I I ) 

o o o o o o 
I— f— I— I— I— I— 

CD O CD CD o CD 
O CD O O o O 

h- I— <c <: I— 
<c <c I— <c I— <: 

CD O CD CD C!3 O 
O CD CD CJ) O O 

<c <: <: <t: <t <: 

O CD O CD CD O 
I I I I I ] 

CT> CJ5 C75 CT5 CD CJ) 

CD CD CD CD CD CD 




CD CD CD CD CD CD CD CD CD CD 
CDCDCDCDCDCDCDCDCD 
CD CD CD CD CD CD CD CD CD 



nuj/Sd)^-NzlI 



mm] 

-A^T^S * -Giii-GACGATCGTC-Gn-3 ' Xli 5 ' -Gra-CACGATCGTG-Gn-3 * (^^^ . 
mJkZ/ n It^ ri^'fli^^iHz 1 9 c^mWX'Sy '0 . ^LTm+n = 10Tilo§) T^F^tl. T 
mummm : GGACGATCGTCGGGGGGGGG (ifi^^OS^ : 1 ) . GGGACGATCGTCGGGGGGGG (le^iJS^ 
: 2) . GGGGACGATCGTCGGGGGGG (E^US^: 3) . GGGGGGGACGATCGTCGGGG (ffi^iJS^: 4 
) . GGGGGGGGACGATCGTCGGG (iS^US"^ : 5 ) . GGGGGGGGGACGATCGTCGG (ffi^US-^ : 6 ) . 
GGGGGGGGGGACGATCGTCG (SCIUS-^: 7) . GGGGGGGGGCACGATCGTGG (Se^US-^: 8) coi^fi 

[St^mi HI 7 



[ 



ifflll 2 0 0 4 - 5 3 7 9 5 

390013837 

it@#iR?i#m^M 3 Ts 9 m 

591222245 



503104900 

100099759 

03-5470-1900 
029702 



f illli , 

^ m m m 

6^2^ 2 7 B 



#182004-53 795 
1 0 4 3 1 0 2 



^B#m1s#m^^ i r s e # 2 3 



ls#m*i#m:itM 3 T a 9 # 1 




mi¥mm^m%m«rm^3 -7- l ^^'g^'^ 



[ 



[ 



[ 



^lAmi A] 
[si mm^] 



[ 



[ 



] 



[^^xii^m 



i^^B^xii^m 



ifflll 2 0 0 4 - 5 3 7 9 5 

m^mm^n^y:^. 3 T @ 9 S 1 

MALA^'AAm^zk^ 
1 0 0 0 H759 

03-5470-1900 

100077517 



BBa m. 

100087871 
100087413 

100082898 

1 5 scn^m 19 9 9 
Sft^ 1 



Hz 



¥fi!£i 6^ 5.^ 25a 





100099759 








BU9iJ»-§- 
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